Access to a school health nurse and adolescent health needs in the universal school health service in Finland Universal school health services are expected to offer similar, needs-based services to all students across schools, service providers and students' socio-economic statuses and health needs. This study investigates access to school health nurses in Finland. The objectives were to study the differences in access to school health nurse between service providers, schools, students' characteristics and school health nurse resources. Access was examined through a nationwide School Health Promotion study, which is a self-reporting, voluntary and anonymous survey for 8th and 9th graders (15 to 16-year old, N = 71865). The ethical committee of the National Institute for Health and Welfare has approved procedure for the School Health Promotion study. Data on school health nurse resources and service providers were obtained from the national database (534 schools; 144 service providers). Multilevel logistic regression was used. Of the pupils, 15% of girls and 11% of boys reported difficult access to a school health nurse. The number of adolescents who reported difficult access ranged between service providers (0%-41%) and schools (0%-75%). Students with lower socio-economic background, poorer well-being at school, lack of support for studying and greater health needs reported difficult access more often. School health nurse resources were associated with difficult access only among boys, when resources were under the national recommendations. These findings raise concern about equality and unmet health needs in school health services.
Introduction
Adolescence is often considered to be a period of good health. However, about 12% of this age group suffers from chronic conditions and mental health disorders (1). Further, health-compromising behaviours often begin in adolescence. The processes of physical, mental and sexual maturation in adolescence point out a need for health services tailored for this age (1-5). World Health Organization's (6) guidance on adolescent-friendly services emphasises health systems that are responsive to adolescent needs with easy and equal access and appropriate care. The purpose is to reach those who are vulnerable or lack services, without discriminating anyone. Still, the way the health services for adolescents are organised, if these are organised, varies greatly between countries (7) (8) (9) (10) .
School health services have the potential to offer easy access for adolescents in their everyday environment (10, 11) , and school health nurses are important providers of children's and adolescents' health services (12) . In Finland, school health services are part of universal preventive health care, free of charge for pupils. They are organised by municipal service providers, which means each service provider organises services for one or more schools. Services are available mainly during school hours and are usually located at schools or in primary health care centres close to schools. School health services include regular health examinations, open-door clinic, acute medical care for minor symptoms or injuries, some specialist care as well as the promotion of wellbeing and safety at school (13, 14) . For pupils, open-door clinics offered by school health nurses are important channels to get help with health or well-being problems (15). These clinics must be organised in a way that pupils can access them when needed, even without an appointment (16) . School health nurses also counsel pupils in sexual matters and deliver contraceptives.
Equal access to school health services means that pupils have access to similar services regardless of the school adolescents attend or the municipality in which they live. It also means that those who have more health needs have access to services according to their needs. It is known that in many countries school health services are not equitably reachable or the content and resources of the services vary (17) . Also in Finland, there has been variation between service providers in personnel resources which has resulted variation in meeting the recommended number of the health examinations (18, 19) .
Less is known how school health services meet the different health needs of pupils. Previous studies have reported that adolescents' difficulty in accessing health care is connected to the unmet health needs, such as diseases or health-compromising behaviour (20, 21) , or families with low income (20) . Ethnicity has been found to have a connection with difficult access to care (22, 23) , but results also claim that racial or ethnic differences in access do not exist (21) . According to World Health Organizations' survey, making the access to school health services equal for all groups of young people would improve the relevance of the services to pupils' health and developmental needs (17) .
We study how Finnish adolescents, from ages 14 to 16, perceive the access to school health services, specifically regarding open-door appointments with nurses. We investigate whether there is variation among municipal service providers or schools in pupils' self-reported access to opendoor clinics of school health nurses. Secondly, we study whether those at risk of health and well-being problems perceive access to school health service more difficult than those without these problems. Access to school health nurses is studied since the primary contact of the pupils regarding any health and well-being problems would be their school health nurse. School nurses also meet with all pupils for annual health and well-being examinations, so they are familiar to most pupils and are usually the only staff member in school health and social services who has an open-door clinic.
Methods

Data and participants
The data were merged from two sources: (1) the School Health Promotion study (SHP) 2013 and (2) the Benchmarking System of Health Promotion Capacity Building (BSHPCB) data collection for comprehensive schools in 2013.
The School Health Promotion (SHP) study monitors 10 to 20-year-old's health and well-being. The study has been conducted nationwide every second year since 1996. Participation is free of charge for pupils, schools and municipalities. All Finnish municipalities with pupils in the 8th and/or 9th grades were invited to the study, and municipals or schools decided on the participation. The data were collected via a voluntary, anonymous classroom survey in March and April in 2013. The nationwide SHP data included 84 per cent (N = 99 478) of all pupils from the 8th and 9th grade. The National Institute for Health and Welfare is responsible for the study, and its ethical committee has approved the procedure (24, 25).
The Benchmarking System of Health Promotion Capacity Building (BSHPCB) is a nationwide benchmarking tool for schools and local governments. Its purpose is to support the managing, planning and evaluating of health promotion activities. Data from comprehensive schools were collected nationwide online in digital form in October/November 2013. The data collection form was addressed to principals of all comprehensive schools, who collected the data in collaboration with a school welfare team. Data were received from 757 of the 949 (80%) schools with grades 7-9 or 1-9. The National Institute for Health and Welfare and the Finnish National Board of Education are responsible for biennially collecting the data used (26).
The data for this study were formed by combining the SHP and the BSHPCB data. The SHP data comprise responses from 8th and 9th graders from lower secondary schools. Respondents who answered less than 50% of the questions, or did not report their gender or grade, were excluded (24). All schools from the BSHPCB data that had not reported the school health nurse resource information described below were excluded (N = 48, 5548 pupils). Information on school type and the number of pupils from the BSHPCB data were used to exclude remaining special schools (N = 37 614 pupils) and schools with less than 10 respondents (N = 29, N = 122 pupils). These were excluded in order to eliminate a possible bias in the school-level results. The final data included 534 schools (56% of the original schools' data set) from 144 service providers' areas, and 71 865 pupils (63% of Finnish 8th and 9th graders).
Measures
Outcome variable. The outcome variable, self-reported access to a school health nurse, was measured by the question, "If you wanted to visit your school health nurse, physician, social worker or psychologist, how easy would it be to get an appointment? Please give an answer for each item." The items were presented on a four-point scale ("Very easy"; "Fairly easy"; "Fairly difficult"; "Very difficult). "Access to school health nurse" was dichotomised as difficult ("Fairly difficult" and "Very difficult") or easy ("Fairly easy" and "Very easy").
Predictors. Individual-level predictors were from the SHP study and indicating common health needs and risks to well-being based on literature (27, 28) . They have been grouped by the adolescents' socio-demographic background, school-related well-being, health and health behaviours (Table 1) . Before analysis, variables were dichotomised ("yes"/"no") to make scales convergent.
Adolescents' socio-demographic backgrounds were described using five dichotomous items. Birth country was measured with the question, "In which country were you and your parents born?" with several alternatives. The variable was dichotomised to "Immigrant background" (adolescents' birth country other than Finland) and "Others" (birth country Finland). Living conditions were measured by the question, "Who are the adults you live with? Choose the option that best describes your situation", and the variable was dichotomised as "Does not live with mother and father" ("my mother and my father alternately, my parents don't live together"; "only my mother"; "only my father"; "my father/mother and his/ her partner"; "one or more other adults"; "none of the above") and "Others" ("my mother and my father").
The employment status of parents was measured with the question, "During the past year, have your parents been unemployed of laid-off?" and dichotomised as "Parent unemployed" ("one of my parents"; "both parents") and "Others" ("neither of my parents"). The education of parents was asked about with the question, "What is the highest educational level your parents have achieved?" The items were dichotomised as "Parents have no higher education" (Comprehensive school or primary school; upper secondary school or vocational education institution; occupational studies in addition to upper secondary school or vocational education institution; no education; also, if education was not reported) and "Others" (university, university of applied sciences or other higher education institution).
Adolescents' relationships with their parents were described by "Discussion difficulties with parents". The original question was "Can you talk about things that concern you with your parents?" and the alternatives were dichotomised as "Discussion difficulties with parents" ("hardly ever"; "every once and a while") and "Others" ("fairly often"; "often"). The age and grade of the pupils were not considered in the analysis because of the small amount of variation between respondents; pupils were in 8th or 9th grade and mainly 15-16 years old.
School-related well-being was described by three dichotomous items. Academic performance, which was asked by the question, "What was your average grade (all subjects) on your latest school report?" was dichotomised to "Academic performance under average" (alternatives "<6.5"; "6.5-6.9"; "7.0-7.4"; "7.5-7.9") and "Others" (alternatives "8.0-8.4"; "8.5-8.9"; "9.0-9.4"; "9.5-10.0"). "Lack of support from school for studying" or "Lack of support from home for studying" were originally measured by the question, "If you have difficulties at school or with your school work, how often do you get help? Please give an answer for both items." with a four-point scale ("Whenever I need"; "on most occasions"; "rarely"; "hardly ever") for both "at school" and "at home". The items were dichotomised as "Lack of support from school/ home for studying" ("rarely"; "hardly ever") and "Others" ("whenever I need"; "on most occasions").
Adolescents' health needs were described using six items. General alcohol consumption was one topic explored ("On the whole, how often do you consume alcohol, a half-bottle of beer or more, for example?"), and evaluated with a scale ("once a week or more often"; "a couple of times a month"; "about once a month"; "not very often"; "I do not consume alcoholic beverages."). Drinking habits were asked about ("How often do you use alcohol to get heavily drunk?") and evaluated on a scale ("Once a week or more often"; "About 1 to 2 times a month"; "Not very often; "Never"). These were dichotomised into a sum variable "Heavy drinking" (those who reported in the first question consuming alcohol and in the second question using it to get heavily drunk at least once a month) and "Others" (those who reported consuming alcohol to get heavily drunk less than once a month or did not reported consuming no alcohol at all). Sexual intercourse was measured by the question, "Have you had sexual intercourse?" and dichotomised to "Sexual intercourse" (If they answered yes, they were to respond to the follow-up question "Yes, on how many occasions? Once; 2 to 4 times; 5 to 9 times; 10 times or more") and "Others" ("No").
Health status was measured with the question, "How is your health in general? Is it very good; fairly good; moderate; fairly or very bad?" The responses were dichotomised as "Perceived health moderate or bad" ("Moderate"; "Fairly or very bad") and "Others" ("Very good"; Fairly good"). Daily health complaints during the previous 6 months were also included in the analysis. Pupils were asked, "In the last six months, have you experienced any of the following symptoms, and how often? Please give an answer for each item: Neck or shoulder pain; lower back pain; abdominal pain; tenseness or anxiety; irritability or bouts of anger; trouble falling asleep, waking up during the night; headache; tiredness or dizziness." Each item was measured on a four-point scale ("Seldom or never"; "About once a month"; "About once a week"; "Almost every day"), and responses were dichotomised as "Daily health complaints" ("Almost every day") and "Others" ("Seldom or never"; "About once a month"; "About once a week"). Those who reported at least one daily health complaint were grouped into the "Daily health complaint" category and the rest to "Others".
Sum variable "School burnout" was based on the School Burnout Inventory (SBI) (29) . Pupils were originally asked, "Have you had any of the following feelings relating to school work? Please give an answer for each item." The alternatives were "I feel overwhelmed by school work"; "It feels that there is no point in studying" and "I feel inadequate at my studies". Every alternative was scored ("Hardly ever" and "A few times a month" = 0 points; "A few days a week" = 1 point, "Almost daily" = 2 points). Those who got from 3 to 6 points were grouped into the "School burnout" category, and those receiving less than 3 points were labelled as "Others".
Bullying was studied by asking a question "How often have you been bullied at school during this semester?" with a four-point scale ("Several times a week"; "about once a week"; "rarely"; "not at all"). The responses were dichotomised as "Bullied weekly" ("Several times a week"; "About once a week") and "Others" ("Rarely"; "Not at all").
School health nurse resources. School health nurse resources were from the BSHPCB data. The original question measured school health nurse resources in monthly working hours or monthly working days. These resources were transformed to person-years. The figures were proportioned to 100 pupils. The variable describing the school health nurse-to-pupil ratio was categorised into the following groups: 0-400 pupils; 401-500 pupils; 501-600 pupils; over 600 pupils/school health nurse. The national recommendation is at most 600 pupils per one full-time school health nurse (30) , which means 20 days or 140.25 hours per month. For example, the local circumstances, adolescents' need for special support and the availability of a school psychologist and social worker are taken into account when allocating the resources (30) .
Design and analyses
Individual-level variables were first examined with frequencies (Table 1) . For further analysis, we used a multilevel logistic regression model because of the data's hierarchical nature; each service provider organised the services at one or more school and each school had multiple pupils. The service providers and schools were included in the model as random effects. Multilevel analysis was used to evaluate pupil and school-level factors as fixed effects on the self-reported access, a pupil-level outcome variable.
Analyses were performed separately for boys and girls due to variation in individual-level variables. The variables were brought into the model in the following order: 1. Service provider, 2. School, 3. Predictors, including both individual-level variables and school health nurse resources. The predictors' associations with difficult access was studied with both bivariate and multivariate analysis. Service providers and schools were included in the analysis to study possible variation within them and to adjust for their random effects. The standard deviation describes their unexplained variation in self-reported access; the bigger the value, the greater the variation. The marginal and conditional coefficients of determination represent the variance explained after each variable group was included in the model (31) . The marginal coefficient of determination describes how the fixed predictors explain the variation in the self-reported access. The conditional coefficient of determination describes how the whole model explains the same variation. The strength of each predictors' association with access to a school health nurse is shown in an odds ratio (OR).
The analyses were conducted with R software, version 3.3.1 (32), package lme4 (33) . The marginal and conditional coefficients of determination were calculated with Lefcheck's (34) function rsquared.glmm. The level of significance was set at 0.05.
Results
Equality in access to a school health nurse by service providers and schools Most adolescents reported that access to a school health nurse was easy (Table 2) . Of the pupils, 13% reported that access was rather or very difficult. Girls reported difficult access more often than boys (15% and 11%, respectively).
The self-reported access varied depending on the service provider and school (Figure 1 ). The proportion of adolescents who reported access to a school health nurse as being difficult ranged between service providers from 0 to 41%. Among schools, the number ranged between 0 and 75%.
In the model with the service provider as the only predictor, the standard deviation of the random effect was 0.49 for boys and 0.58 for girls. When the school was added to the model, the standard deviation of the random effect on the service provider declined among both boys (0.17) and girls (0.18). The standard deviation of the random effect on the school was higher, 0.68 for boys and 0.87 for girls, implying most of the unexplained variation lay on the school level rather than on the level of the service provider. All selected predictors together had little effect on the standard deviation of the random effects. The variation between service providers slightly increased among boys (SD 0.19) and decreased among girls (SD 0.15), while the variation between schools slightly increased in both models (among boys to 0.72 and among girls to 0.89).
Access to school health nurses and risks to adolescent health and well-being
The variation between pupils in self-reported access to a school health nurse was studied further with bivariate and multivariate models. The first model including service providers only explained 7% of boys' (Table 3) and 9% of girls' (Table 4 ) variation in difficult access. After including schools, the model explained 13% of variation among boys and 19% among girls. Second, the individual-level variables and school health nurse resources explained some of the variation in difficult access between adolescents. After including them, the whole multivariate model explained 20% of boys' and 23% of girls' variation in self-reported access to a school health nurse. Tables 3 and 4 show the association between difficult access and the fixed predictors. The bivariate models show that many predictors describing adolescents' backgrounds, well-being or health needs have association with difficult access. In the multivariate model, when all predictors are taken into account, most of those associations remain.
When looking at background variables, the risk for difficult access was higher among those who had an immigration background or difficulties in discussion with parents, among girls whose parents had no higher education. Among boys, those who lived outside of a nuclear family had a lower risk for difficult access, meaning that boys in nuclear families actually had a higher risk. Parents' unemployment had no statistically significant connection with perceived access.
Variables related to school-related well-being had the strongest association with difficult access. Those who had weaker academic performance or a lack of support from school for studying difficulties were more likely to report difficult access. Among girls, a lack of support from home for studying difficulties had a similar connection.
Adolescents' health needs were also associated with difficult access. Those whose perceived health was moderate or bad and those who had daily health complaints or school burnout reported difficult access more often than others. Among boys, the odds were higher among those who were bullied on a weekly basis or had experienced sexual intercourse. Heavy drinking was not associated with difficult access.
The association between different school health nurse resources and difficult access was quite low in both the bivariate and multivariate models (Tables 3 and 4) . A higher risk for difficult access was found among boys only when resources were under national recommendations, i.e., more than 600 pupils per one school health nurse. 
Discussion
According to the results, school health services are well accessible; 87% of adolescents reported access to school health nurses as being easy. Still, 11% of boys and 15% of girls felt access was difficult. The portion of adolescents who perceived difficult access varied from 0% to 41% between service providers and from 0% to 75% between schools. Further Associations presented as odds ratio (95% confidence interval). Models adjusted for service provider and school. Ref = reference group. Significant odds ratios (OR) are presented in bold (p < 0.05). Table 4 Associations between difficult access to a school health nurse and adolescents' socio-demographic background, school-related well-being, health needs or school health nurse resources among girls analysis showed that many adolescents who had health and well-being problems perceived access as more difficult. The whole multivariate model explained 20% of variation between boys and 23% of variation between girls. The variation in difficult access by service providers, schools and adolescents might reflect the previous inequality in school health services (17) (18) (19) . Although, as expected, schools explained the variation between individuals more than between service providers, school health resources had an interesting association with difficult access only among boys when the national recommendation was not met. Better resources had no association with access. When considering this result, one should remember that there was no information available on how these resources were allocated. As noted by Telljohann et al. (35) , access to school-based health care in schools with part-time nurses may not be as adequate as in schools with full-time nurses. On the other hand, Tylee et al. (28) noted that school health services might be inaccessible for several reasons, even if there were enough resources. According to a recent study, Finnish school health services have the possibility to intervene in children's health issues, but there are problems in entering care, and annual health examinations and their reporting use up a major part of the school health nurse resources (36) . Currently, 61% of schools fulfil the national recommendations for school health nurse resources (37) . The association between the availability of school health services and the allocation of resources needs further studying.
Finnish adolescents have the right to access school health services when needed (16) . Still, our study shows that many factors describing school well-being or health needs are associated with difficult access. For example, adolescents with daily health complaints or school burnout perceived access to school health services as more difficult. These results are in line with the previous finding that teenagers have health-related problems, especially mental health needs, which are not necessarily met by current services (5). These results are even more worrying considering that discussion difficulties with parents and the lack of support for studying difficulties were also associated with difficult access. Adolescents need support during physical, mental and sexual maturation (1-5). Appropriate adolescent-friendly services with easy and equal access are strongly needed (6), especially when support from home is not guaranteed. The association between health needs and access to school-based care needs more research.
Our findings showed that access to Finnish universal school health services is not strongly related to socioeconomic status. Parents' employment rate had no association with difficult access, and parents' lower education was associated with it only among girls. Still, background was shown to matter; adolescents with an immigrant background had a higher risk for perceiving the access as difficult. According to previous studies, racial or ethnic disparities may exist in health care but not necessarily in school health services (21, 22) . It is known that first generation immigrants have more problems in health and well-being than others (23) . Compared to older groups, young immigrants more often have experiences related to insecurity, and school activities may promote their social relationships and strengthen perceived safety (38) . Overall, it would be beneficial to study more immigrant adolescents' experiences of school health services and support their well-being at school.
Even though many variables related to health complaints or concerns were found to be connected with difficult access, there were some exceptions. Our study found no association between health-compromising behaviour-in our study heavy drinking-and access to universal school health services. Interestingly, boys with experience of sexual intercourse perceived access to a school health nurse more difficult than girls. In Finland, adolescents can get counselling concerning sexual health and contraceptives from school health services (10) . Future research should focus on gender equality in sexual counselling in school health services.
Even though many pupils' perceived access to school health services easy, difficult access does not tell whether adolescents received help in the end. Our findings raise the concern of unmet health needs. Adolescents may not even seek help if they perceive access as difficult. Equality in access to school health services would improve the services in responding better to pupils' health and developmental needs (17) . According to Borup and Holstein, many adolescents reflect the health dialogue they have with school nurse and follow the advice they get, pupils from lower social classes even more than others (39) . School health services, which have the potential to promote pupils' health and well-being in their everyday environment, should be developed to be more adolescent-friendly.
Limitations
This study is based mainly on the School Health Promotion study data, which represents most of Finnish lower secondary schools and 8th and 9th graders. The study is anonymous and voluntary, which increases the reliability. Still some limitations should be considered. There were some non-responses, mainly when pupils were absent from school or disabled to participate in the survey independently because of a disability or weak knowledge of language (24). Furthermore, pupils from special needs schools and schools that did not provide information on school health nurse resources, and schools that would have had less than 10 pupils in the study, were excluded from this research. Also the dichotomisation of the variables may have caused a loss of some detailed information on how different variables are associated with difficult access. Still, selected predictors described the overall health needs and risk behaviour. Also, since most children in Finland attend public schools, the data represent the whole country and all socio-economic groups. However, as school health services are organised in several ways (7-10), our results can mainly be generalised to universal health care systems.
Implications for school nursing practice
School-related well-being and overall support from both school and home are associated with perceived access to school health services. This means that when meeting students, school health nurses should put more attention on comprehensive well-being, including their family situation and school performance, and not only on traditional health matters. Teamwork between teachers and school health nurses could help to identify problems related to school, and contact with parents could help identify home-related problems. A Finnish innovation, Comprehensive health examination (10) , where parents are invited and the teachers' assessment of a student is requested, would be useful in the school nurse practice.
Open-door clinics held by school nurses are important for everyday needs for students. Particularly for adolescents, health and well-being needs, e.g. mental problems or contraception, are often "urgent" because of their developmental phase. When the school health nurse is not on site until the following week, it does not satisfy these needs. New digital online options could be used in addition to necessary open-door clinic hours.
A majority of students reported access to school health services as easy or fairly easy, but there was a remarkable variation between schools. This raises the question of the allocation of school health nurse resources between schools. Schools are not homogeneous in the socio-economic structure (e.g. parents' education, children with special needs), other resources or students' performance. The educational authorities could allocate the resources so that those schools get more school nurse resources. For many years, the City of Helsinki has used educational policy where school resources are allocated partly according to a need-based index (40) .
Adolescent-friendly services are supposed to involve adolescents in the planning and monitoring of services (6) . As adolescents are probably eager to give their opinions on services and various well-being needs, routine surveys could give information to help develop access to school health services. This could be organised, even school-based. Examples of such feedback systems in Finland are the School Health Promotion Study (24, 25), which collects school-based data nationally every second year, and the Benchmarking System of Health Promotion Capacity Building (26), which also collects school-based data.
Conclusion
Access to Finnish school health services was mainly reported to be easy. Still, 13% of adolescents reported access as being difficult, and there was variation by service providers and schools even after several factors were adjusted for. Difficult access to a school health nurse was explained by selected variables in 20% of the variation in boys and 23% of the variation in girls. Several variables describing adolescents' health needs were found to be associated with perceived difficult access to school health nurses. These results might reflect previously found inequality in access to school health services (7, 8, 17) . It is crucial to continue the study of the association between school health service resources, for example the amount of open-door service, and equality in access. Further studies are needed to recognise barriers to school health services in securing adolescent-friendly services and healthy adulthood.
